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Weston Solutions, Inc.

1625 Pumphrey Avenue

Auburn, Alabama 36832-4303
334-466-5600 » Fax 334-466-5660
www.westonsolutions.com

9 March 2005
Ms. Jacquelyn Taylor
Bowater Incorporated
5300 Cureton Ferry Road
Catawba, South Carolina 29704 Work Order No. 03917.008.003

Re: No. 3 Recovery Furnace Particulate Matter Engineering Test Report
Dear Ms. Taylor:

Enclosed are three copies of the above-referenced test report. Submission of this report was
authorized by your purchase order. An invoice has been forwarded under separate cover.

Production data will be inserted into Appendix G by Bowater personnel.

We appreciate the cooperation and help you and your staff provided during the project. If there are any
3 questions regarding the report, or if we can be of additional assistance to you in any way, please
contact me at 334-466-5627. We look forward to working with you in the future.

Sincerely,
WESTON SOLUTIONS, }NC

Templeton Simpkins
Project Manager

md

Enclosure
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W%T SECTION 1

==\ T TO N A INTRODUCTION

Weston Solutions, Inc. (WESTON®) was retained by Bowater Incorporated (Bowater) to conduct
particulate matter (PM) emission testing on the Inlet and Outlet of the No. 3 Recovery Furnace at
the mill in Catawba, South Carolina. The emission test results generated from this study are for
Bowater’s internal use only and were not performed for any regulatory requirements or permit
conditions.

WESTON performed the emission testing during 15-16 February 2005. The project team was
comprised of the following individuals.

Name Project Role
Temp Simpkins Project Manager/Test Team Leader
Wayne Roberts ' Technical Director
Jon Howard Quality Assurance Manager
Matt Savin Test Team Member
Corey Landers Test Team Member
Chad Burns Test Team Member
Natalie Homsby Report Coordinator

Ms. Jacquelyn Taylor of Bowater coordinated the testing with mill operations and served as
WESTON's technical contact throughout the effort.
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_U “':6,, RESULTS AND DISCUSSION

Table 2-1 presents the removal efficiency of the No. 3 Recovery Furnace. The east inlet emission
rate was doubled and compared to the outlet emission rate measured on 16 February 2005. The
west inlet emission rate was doubled and compared to the outlet emission rate measured on
15 February 2005. Then, the east and west emission rates were summed and compared to the
average of the outlet emission rates from 15 and 16 February 2005.

TABLE 2-1
NO. 3 RECOVERY FURNACE REMOVAL EFFICIENCY

Parameter Inlet QOutlet Removal Efficiency %
_ West 2/15/05
2/15/05 . - 3525x2 99.3
Fmission Rate, Ib/hr 7,050

2/16/05

2/16/05 99.6
Emission Rate, Ib/hr 454

Total Average

East + West (2715 & 2/16)
2/15 and 2/16 - 3525 + 5921 99.5
Fmission Rate, Ib/hr 9 446 47.1
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Table 2-2 presents the mean results of the emission testing with comparison to the permit limit. The
results are less than the applicable standard for the source.

TABLE 2-2
NO. 3 RECOVERY FURNACE
SUMMARY OF EMISSION RESULTS
Particulate Matter
Mean Test Value Permit Limit

Inlet — West 2/15/05

Concentration, gr/dscf @ 8% 4.96 -—

Emission Rate, 1b/hr 3,525 ——
Outlet — 2/15/05

Concentration, gr/dscf @ 8% 0.031 0.036

Emission Rate, Ib/hr 48.77 —
Inlet - East 2/16/05

Concentration, gr/dscf @ 8% 6.94 ——

Emission Rate, Ib/hr 5,921 -
Outlet — 2/16/05

Concentration, gr/dscf @ 8% 0.028 0.036

Emission Rate, Ib/hr 454 —

KAD391T\003\00IREPORTWIRFBOWATER CATAWBA MAR 05 #RF PM RPT.DOC
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RESULTS AND DISCUSSION

Tables 2-3 and 2-4 provide detailed summaries of the emission results. Any differences between
the calculated results presented in the appendices and the results reported in the summary tables are

due to rounding for presentation.

TABLE 2-3
NO. 3 RECOVERY FURNACE (2/15/05)
SUMMARY OF PM EMISSION RESULTS

Runl Run 2 Run 3 Mean
West West West West
Inlet Outlet Inlet | Outlet Inlet Outlet Inlet Qutlet
Stack Stack | Stack | Stack | Stack | Stack | Stack | Stack
Date 2/15/05 2/15/05 2/15/05 -—--
Time Began 1245 1417 1559 -
Time Ended 1347 1516 1647 -——-
Stack Gas Data :
Temperature, °F 353 " 331 351 331 353 332 353 331
Velocity, fi/sec 47 65 48 67 48 67 48 66
Moisture, % 25 27 26 26 30 26 27 26
CO, Concentration, % 14.0 14.0 14.0 14.0 155 14.0 14.5 14.0
O, Concentration, % 5.5 7.0 3.5 6.8 5.0 7.0 53 6.9
VFR, x 10° dscfm 0.70 1.66 0.70 1.75 0.66 1.74 0.69 1.72
Particulate Matter
Isokinetic Sampling Rate, % 94 109 104 97 110 93 103 102
Concentration, gr/dscf 5.80 0030 | 6.81 0.030 5.30 0.039 597 0.033
Concentration, gr/dscf @ 8% O, 4.87 0.028 571 0.028 4.31 0.036 4.96 0.031
Permit Limit, gr/dscf @ 8% O, — ——— ——— - ——— ——- - 0.036
Emission Rate, lb/hr 3,468 42.5 4,092 45.5 3,016 58.2 3,525 48.7
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TABLE 2-4
NO. 3 RECOVERY FURNACE (2/16/05)
SUMMARY OF PM EMISSION RESULTS

Runl Run 2 Run 3 Mean
East East East East
Inlet Outlet Inlet | Outlet Inlet Outlet Inlet Qutlet
Stack Stack | Stack | Stack ]| Stack | Stack | Stack | Stack
Date 2/16/05 2/16/05 2/16/05 -—
Time Began 0940 1125 1302 -
Time Ended _ 1031 1220 1400 —
Stack Gas Data
Temperature, °F 360 333 360 332 359 333 360 333
Velocity, ft/sec 49 69 64 70 62 70 58 69
Moisture, % 27 26 29 27 28 26 28 26
CO, Concentration, % 15.0 14.0 14.0 13.0 15.5 12.5 14.8 13.2
O, Concentration, % 6.0 7.8 45 75 4.5 6.8 5.0 7.4
VFR, x 10° dscfm 0.70 1.78 0.88 1.79 0.87 1.81 0.82 1.79
Particulate Matier
Isokinetic Sampling Rate, % 98 100 106 100 104 98 103 99
Concentration, gr7dscf 922 0.032 6.69 0.027 9.60 0.030 3.50 0.030
Concentration, gr/dscf @ 8% O, 7.99 0.032 527 0.026 7.56 0.027 6.94 0.028
Permit Limit, gr/dscf @ 8% O, —— ——- ———— — ———- ——— - 0.036
Emission Rate, Ib/hr 5,537 492 5,069 41.1 7,157 46.0 5,921 454
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ORI, SOURCE TESTING METHODOLOGY

The emission testing program was conducted in accordance with the U.S. EPA Reference Methods
summarized in Table 3-1. Method descriptions and quality assurance data are provided in the
referenced appendices.

TABLE 3-1
SOURCE TESTING METHODOLOGY
Appendix Reference
Quality
Method Method Control
Parameter Number Description Data Comments
Volumetric Flow Rate 1,2,34 B.1 F
Particulate Matter 5 B.2 F
Particulate Matter 17 B3 F Inlet

K:\0391\008\03REPOR T#3RPBOWATER CATAWBA MAR 05 #RF PM RPT.DCC
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_§M APPENDIX A

SAMPLE CALCULATIONS

No. 2 Recovery Furnace — Qutlet
Run No. 1 - 2/16/05

Meter Pressure (Pm), in. Hg

AH
13.6in. H,0/in. Hg

Pm = Pb+

where, Pb =barometric pressure, in. Hg
AH = Pressure differential of orifice in. H,O

1.483 in. H,0

Pm = 29.82in. Hg + -
13.6in. H,0/in. Hg

= 29.93in. Hg

Absolute Stack Gas Pressure (Ps), in. Hg

Ps = Pb+ _Pe
13.6in. H,O/in. Hg
where, Pb =barometric pressure, in. Hg
Pg = Static Pressure, in. H,O
Ps = 29.82in Hg +——-00H30 _ _ 2975 in. Hg
13.6 in. H,Ofin. Hg

Standard Meter Volume (Vmstd), dscf

_I7.64°Rfin.Hg x Y x Vm x Pm

Vmstd
Tm

i where, Y = meter correction factor
Vm = meter volume, cf
Pm = meter pressure, in. Hg
Tm = meter temperature, "R

; SR/ 7

J Vmstd = 17.64°Rfin. Hg x 1.0140 x 30.651¢f x 29.93in. Hg _ 30.619 dscf

j

536 °R
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, APPENDIX A

Standard Wet Volume (Vwstd), scf
Vwstd =0.04707 ff/mL x Vic
where, Vic = volume of H,O collected, mL
Vwstd =0.04707 fmL x 226.3mL = 10.652 scf

Moisture Fraction (Measured), (Bws)

Vwstd 10.652 scf

B = =
Y Vwstd +Vimsid) | 10.652sef + 30.619dscf

= (.258

where, Vwstd = standard wet volume, scf
Vmstd = standard meter volume, dscf

Moisture, % (M%)

M% = Bws x 100 = 0.258 x 100 = 25.8

where, Bws = moisture fraction, measured or at saturation, whichever is lowest

Molecular Weight (DRY) (Md), 1b/Ib-mole

Md = (044 x% CO,)+(0.32 x% 0,) +(0.28(100 - % CO, - % O))

Md = (044 x 14.0}+{0.32 x7.8)+(0.28(100- 14.0-7.8)) = 30.551b/Ib - mole

Molecular Weight (WET) (Ms), Ib/lb-mole

Ms = Md (1-Bws) +18(Bws) where, Md = molecular weight (DRY), lbflb—moie
Bws = moisture fraction, dimensionless
Ms = 30.551b/1b-mole (1-0.258) + 18(0.258} = 27.311b/lb - mole
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Average Velocity (Vs), ft/sec

Vs= 85.49-£ (168 - m-ole)(m. He) x Cp x N Delta P avg. x Ts
sec (°RKin. H,0) Ps x Ms

where, Cp = pitot tube coefficient
Delta P = velocity head of stack gas, in. H,O
Ts = absolute stack temperature, °R
Ps = absolute stack gas pressure, in. Hg
Ms = molecular weight of stack gas, Ib/lb-mole

793 °R
29.75in. Hg x27.311b/lb - mole

Vs= 85491
Sec

\/(lb/lb - mole)(in. Hg)

x 0.84 x 0.969in. H,0 x
{°R)(in.H ;0}

Vs = 68.75 ft/sec

Average Stack Gas Flow at Stack Conditions (Qa), acfm

QGa = 60 sec/min x Vs x As where, Vs = stack gas velocity, ft/sec

As = cross-sectional area of stack, ft?
Qa = 60 sec/min x 68.75 fi/sec x 87.97 f? = 3.63E+05 acfin

Average Stack Gas Flow at Standard Conditions (Qs), dsefm

Ps
s =17.64 x Qa x (1-Bws) x —
Q in.Hg Qa x( ) Ts
where, Qa = average stack gas flow at stack conditions, ft*/min
Bws = moisture content (dimensionless)
Ps = absolute stack gas pressure, in. Hg
Ts = absolute stack temperature, °R
Qs =17.64- x363E+05%L x (1-0258) x 22 HE _ ) 28 5105 dsefin
in.Hg min 793°R
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Percent Isokinetic Sampling Rate (%)

_ 0.0945(in. Hg)(min)/{ °R)(sec) x Ts x Vmstd
Ps x Vs x An x @ x (I-Bws)

%1

where, Ts = avg. stack temperature, ‘R
Vmstd = standard meter volume, dscf
Ps = absolute stack gas pressure, in. Hg
Vs = stack gas velocity, ft/sec
An = cross-sectional area of nozzle, ft*
© = total sampling time, min
Bws = moisture content (dimensionless)

0.0945 (in. Hg)(min)/{ °R)(sec) x 793°R x 30.619 dscf

%1 =
' T 2975in.Hg x 68.75 fifsec x 3.17 E-04 f# x 48min x (1-0.258)

%] =993
Particnlate Matter Concentration at Standard Conditions (Cs), gr/dscf

Cs = 154380 y Mn_ _ y54387 , 006408

= (.0323 gr/dsc
¢ Vmstd ¢ 30.619dscf gridset

where, Mn = particulate matter collected, g
Vmstd = std. meter volume, dscf

Particulate Matter Concentration Corrected for Oz, Cs @ 8% 0O,

o 8l 209-8%0,
"dscf ~ 20.9 - measured % O,

Note: O, corrections are based on source category
or specific sources, i.e. 10% for Lime Kilns
8 % for Recovery Boilers

003238 & 20.9-8%0,
dsef  20.9-7.8%0,

=0.0318
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APPENDIX A

Particulate Matter Emission Rate (PMR), Ib/hr

Cs xOs x 60"
PMR = hr
70005~
b
where, Cs = particulate conc. at std. cond., gr/dscf
(Js = avg. stack gas flow at std. cond., dscf/min
d .
0.0323 dgr « 1.78E+05 5L 4 60»’—2:—’3
PMR = sef i T = 49216/
7000 8"

Ib
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0 /oL TTIONSE TEST METHODOLOGY

B.1 VOLUMETRIC FLOW RATE
B.2 PARTICULATE MATTER

B.3 PARTICULATE MATER (METHOD 17)
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B.1 VOLUMETRIC FLOW RATE

Mass emission rates are calculated by multiplying measured target analyte concentrations by
calculated volumetric flow rates. Volumetric flow rates are calculated using measurement data
obtained by EPA Reference Methods 1-4.

The ductwork is measured at the sample location to the nearest 0.25 inch using a steel tape measure.
Traverse points are selected in accordance with EPA Reference Method 1 on the basis of ductwork
dimensions, geometry, and upstreamn and downstreamn disturbances. When a sample location does
not meet EPA Reference Method 1 criteria, the maximum recommended number of traverse points
1s used. '

Gas Velocity

The velocity of the gas stream is measured in accordance with EPA Reference Method 2 by reading
the instantaneous velocity pressure with an inclined manometer at each traverse point using either a
standard “P” type or an “S” type pitot tube. The stack pressure is calculated from the measured
static pressure of the stack and the ambient barometric pressure. The static pressure is measured by
using the static side of the pitot tube, and the barometric pressure is measured using a calibrated
aneroid barometer. Magnahelicy gauges with scales of 0 to 5 and 0 to 25 inches of water or an
inclined manometer with a scale of O to 10 inches of water are used for velocity pressure
measurements. Manometer selection is determined by the velocity pressure of the gas stream. A
manometer with a 0 to 0.25 inch scale may be used when the velocity pressure of the gas stream is
less than 0.02 inches of water. By convention, any measured velocity pressures of less than
0.005 inches of water are recorded and reported as less than 0.005 inches of water. The stack
temperature is measured with a calibrated thermocouple and pyrometer.

For low velocity pressure measurements {less than 0.005 inches of water) a hot wire anemometer may
be used to measure the velocity of the gas stream. The indicated velocity is used without correction
when the gas stream is ambient air with a moisture content of less than 65%. The indicated velocity is
corrected in accordance with procedures specified by the manufacturer when the moisture content
exceeds 65% or when the dry gas fraction is something other than ambient air.

(Gas Composition and Moisture Content

The composition of the gas stream is measured in accordance with EPA Reference Method 3 using
an Orsat or Fyrite Combustion Gas Analyzer. Gas composition determinations are conducted using
either integrated or grab sampling techniques.

Grab samples are analyzed using a Fyrite analyzer by withdrawing a gas sample from the source
and introducing the sample directly to a zeroed oxygen or carbon dioxide combustion gas analyzer.
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After introduction of the gas sample, the analyzer is inverted the prescribed number of times and the
analyzer fluid level is recorded giving a percent by volume determination of the oxygen or carbon
dioxide concentrations.

Integrated samples are collected by withdrawing a sample from the source through a moisture
condenser into a Tedlarg sample bag. The bag is then analyzed using an Orsat analyzer.

The moisture content of the gas stream is determined using one of the following procedures:

e For sources requiring testing by EPA Reference or Test Methods 5, 8, 12, 13, 17, 23, 26A,
29, 0010, or 0011, moisture is determined by EPA Reference Method 4. At the conclusion
of each run the volume of condensed moisture in the impingers of the sampling train is
measured and used to calculate the moisture content of the gas stream.

e For sources with temperatures greater than 212 °F, the approximation technique described
in EPA Reference Method 4 may be used with midget impingers to condense moisture
before dry gas volume measurement.

e For sources with a temperature of less than 212 °F, wet bulb/dry bulb temperature
measurements may be made, and the moisture content calculated using vapor pressure
tables.

When multiple methods are used for moisture determinations, the lowest moisture value is used for
volumetric flow calculations.

The molecular weight of the gas stream is calculated using the measured moisture, oxygen, and
carbon dioxide concentrations. The balance of the gas stream is assumed to be nitrogen. The
volumetric flow is then calculated at stack and standard conditions using the calculated molecular
weight, the measured stack temperature, and measured velocity, stack and barometric pressures.
Standard conditions are 68 °F and 29.92 inches of mercury and 0% moisture.

Data Acquisition and Reporting

Data are recorded at the time of collection on preprinted data sheets. Calculations are performed
(where possible) with preprogrammed calculators or spreadsheet software. '

Quality Control

Quality control procedures for volumetric flow measurements involve leak checks of pitot tubes,
pitot tube lines and manometers; periodic analysis of ambient air and duplicate analysis of source
gas samples with the Fyrite analyzer; triplicate analysis with the Orsat analyzer; and periodic
calibration checks of thermocouples and pyrometers.
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Data transfers are minimized. Data sheets are checked for completeness and accuracy.
Calculations are verified by a second person.

B.2 PARTICULATE MATTER

Particulate matter (PM) emission testing is conducted using EPA Reference Method 5. EPA Reference
Methods 1-4 are used, as appropriate, for traverse point selection, determination of stack gas molecular
weight, stack gas moisture determination, and volumetric flow rate.

Sampling Equipment and Procedures

The sampling train utilized to perform the PM sampling is an EPA Reference Method 5 train
manufactured by Graseby-Nutech, Graseby-Anderson, or Apex Instruments (see Figure B-1). A
measured borosilicate, quartz glass, or stainless steel (316) nozzle is attached to a heated (248 + 25 °F)
borosilicate or quartz glass, or stainless steel probe of appropriate length. The probe is connected to a
heated (248 + 25 °F) borosilicate glass filter holder containing a 9-cm glass fiber filter (preweighed to a
constant 0.1 mg weight). The first and second impingers each contain 100 mL of distilled water, the
third impinger is empty, and the fourth impinger contains 200 to 300 grams of dry preweighed silica
gel. The second impinger is a standard Greenburg-Smith type. The first, third, and fourth impingers
are of a modified design. All impingers are maintained in a crushed ice bath. A gas measuring control
console with a leak-free vacuum pump, a calibrated dry gas meter, a calibrated orifice, and inclined
manometers are connected to the final impinger, probe, heated filter holder, and pitot tube via an
umbilical cord to complete the train.

Flue gas velocity is measured with a calibrated S-type pitot tube (provided with extensions) fastened
alongside the sampling nozzle. Flue gas temperature is monitored with a calibrated direct readout
pyrometer equipped with a chromel-alumel (Type K) thermocouple positioned near the sampling
nozzle. The probe, filter box, and impinger exit gas temperatures are monitored with a calibrated direct
readout pyrometer equipped with Type K thermocouples positioned in the probe, heated filter chamber,
and in the sample gas stream after the last impinger. Stack gas stream composition (carbon dioxide
and oxygen content) is determined as previously described. The sampling rate is adjusted, based on
stack velocity, at each point to ensure the sample is collected isokinetically.

At the conclusion of each test, the sampling train is leak checked. Upon completion of a successful
Jeak check, the sampling train is dismantled, openings are sealed, and the components recovered as
described below.

e The glass fiber filter(s) is/are removed from its holder with tweezers and placed in its
original container, along with any particulate and filter fragments (Sample Fraction 1).
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e The probe and nozzle are separated and the particulate rinsed with distilled water or acetone
into a polyethylene container while brushing a minimum of three times. Particulate
~adhering to the brush is rinsed with the appropriate solvent into the same container. The
front half of the filter holder and connecting glassware are also rinsed. These rinses are
combined (Sample Fraction 2).

¢ The total liquid content of impingers one, two, and three are measured volumetrically for
stack gas moisture content calculation. This liquid is discarded.

o The silica gel is removed from the last impinger and immediately weighed to the nearest
0.1 g for stack gas moisture content calculation.

+ Aliquots of the appropriate solvents and a filter are retained for blank analyses.

Each sample bottle is labeled to clearly identify its contents. The liquid level is marked on each bottle.
The samples are then secured for transport to a laboratory for analysis. Sample integrity is assured by
maintaining chain-of-custody records.

Sample Analysis

The particulate analysis proceeds as follows:

e The sample filters (Sample Fraction 1) and blank filter are desiccated for 24 hours and
weighed to the nearest 0.1 mg to constant (£ 0.5 mg) weight.

e The nozzle, probe, and front half of the filter holder wash samples (Sample Fraction 2),
along with the solvent blank, are evaporated in tared beakers, then desiccated and weighed
to the nearest 0.1 mg to constant (+ 0.5 mg) weights.

The total weight of material measured in the front half wash in addition to the weight of material
collected on the glass fiber filter represent the total PM catch for each train. Blank corrections are
made where appropriate for all sample weights.

Data Acquisition and Reduction

Data are recorded at the time of collection on preprinted data sheets. Calculations are performed with
preprogrammed calculators or spreadsheet software. Data transfers are minimized. Field and
laboratory data sheets are be checked for completeness and accuracy. Calculations are verified by a
second person.
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Quality Control

Dry gas meters are calibrated before and after sampling. Thermocouples are calibrated against
mercury thermometers, and aneroid barometers are calibrated against a mercury barometer. WESTON
participated satisfactorily in the most recent dry gas meter audit supplied by the EPA. Those data are
on file at WESTON.

Prior to and following each run, the sampling train is leak checked. An acceptable leak rate does not
exceed the lesser of 0.02 actual cubic feet per minute (acfm) or 4% of the actual sampling rate. The
isokinetic sampling rate is calculated at the completion of each sample run. If the isokinetic sampling
rate is not within 100% * 10%, the sample run is repeated.

Samples are transported to the laboratory under chain-of-custody. Solvent blanks and filter blanks are
analyzed at the same time as the samples. The mass collected on the filters and the mass in the probe
wash are corrected by the blank measurements.

WESTON uses Class S weights during each stage of the analysis to verify the accuracy of the balance.
The balance is repaired and recalibrated before proceeding if there is a significant difference in the
actual mass and measured mass.

B.2 PARTICULATE MATTER (METHOD 17)

Particulate matter (PM) emission testing is conducted using EPA Reference Method 17. EPA
Reference Methods 1-4 are used, as appropriate, for traverse point selection, determination of stack gas
molecular weight, stack gas moisture determination, and volumetric flow rate.

Sampling Equipment and Procedures

The sampling train utilized to perform the PM sampling is an EPA Reference Method 17 train
manufactured by Graseby-Nutech, Graseby-Anderson, or Apex Instruments. A measured stainless
steel (316) nozzle is attached to an in-stack filter holder. The filter holder is connected to the impingers
through a probe and umbilical. The first and second impingers each contain 100 mL of distilled water,
the third impinger is empty, and the fourth impinger contains 200 to 300 grams of dry preweighed
silica gel. The second impinger is a standard Greenburg-Smith type. The first, third, and fourth
impingers are of a modified design. All impingers are maintained in a crushed ice bath. A gas
measuring control console with a leak-free vacuum pump, a calibrated dry gas meter, a calibrated
orifice, and inclined manometers are connected to the final impinger, probe, and pitot tube via an
umbilical cord to complete the train.

Flue gas velocity is measured with a calibrated S-type pitot tube (provided with extensions) fastened
alongside the sampling nozzle. Flue gas temperature is monitored with a calibrated direct readout
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pyrometer equipped with a chromel-alumel (Type K) thermocouple positioned near the sampling
nozzle. The probe, and impinger exit gas temperatures are monitored with a calibrated direct readout
pyrometer equipped with Type K thermocouples positioned in the probe, and in the sample gas stream
after the last impinger. Stack gas stream composition (carbon dioxide and oxygen content) is
determined as previously described. The sampling rate is adjusted, based on stack velocity, at each
point to ensure the sample is collected isokinetically.

At the conclusion of each test, the sampling train is leak checked. Upon completion of a successful
leak check, the sampling train is dismantled, openings are sealed, and the components recovered as
described below.

e The glass fiber filter(s) is/are removed from its holder and placed in its original container,
along with any particulate and filter fragments (Sample Fraction 1).

o The nozzle is separated from the filter holder and the particulate rinsed with distilled water
or acetone into a polyethylene container while brushing a minimum of three times.
Particulate adhering to the brush is rinsed with the appropriate solvent into the same
container. The front half of the filter holder and connecting glassware are also rinsed.
These rinses are combined (Sample Fraction 2). '

e The total liquid content of impingers one, two, and three are measured volumetrically for
stack gas moisture content calculation. This liquid is discarded.

e The silica gel is removed from the last impinger and immediately weighed to the nearest
0.1 g for stack gas moisture content calculation.

e Aliquots of the appropriate solvents and a filter are retained for blank analyses.

Each sample bottle is labeled to clearly identify its contents. The liquid level is marked on each bottle.
The samples are then secured for transport to a laboratory for analysis. Sample integrity is assured by
maintaining chain-of-custody records.

Sample Analysis

The particulate analysis proceeds as follows:

e The sample filters (Sample Fraction 1) and blank filter are desiccated for 24 hours and
weighed to the nearest 0.1 mg to constant (= 0.5 mg) weight.

e The nozzle, and front half of the filter holder wash samples (Sample Fraction 2), along with
the solvent blank, are evaporated in tared beakers, then desiccated and weighed to the
nearest 0.1 mg to constant (£ 0.5 mg) weights.
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The total weight of material measured in the front half wash in addition to the weight of material
collected on the glass fiber filter represent the total PM catch for each train. Blank corrections are
made where appropriate for all sample weights.

Data Acguisition and Reduction

Data are recorded at the time of collection on preprinted data sheets. Calculations are performed with
preprogrammed calculators or spreadsheet software. Data transfers are minimized. Field and
laboratory data sheets are be checked for completeness and accuracy. Calculations are verified by a
second person.

Quality Control

Dry gas meters are calibrated before and after sampling. Thermocouples are calibrated against
mercury thermometers, and aneroid barometers are calibrated against a mercury barometer. WESTON
participated satisfactorily in the most recent dry gas meter audit supplied by the EPA. Those data are
on file at WESTON.

Prior to and following each run, the sampling train is leak checked. An acceptable leak rate does not
exceed the lesser of 0.02 actual cubic feet per minute (acfm) or 4% of the actual sampling rate. The
isokinetic sampling rate is calculated at the completion of each sample run. If the isokinetic sampling
rate is not within 100% + 10%, the sample run is repeated.

Samples are transported to the laboratory under chain-of-custody. Solvent blanks and filter blanks are
analyzed at the same time as the samples. The mass collected on the filters and the mass in the probe
wash are corrected by the blank measurements.

WESTON uses Class S weights during each stage of the analysis to verify the accuracy of the balance.
The balance is repaired and recalibrated before proceeding if there is a significant difference in the
actual mass and measured mass.

PARTICLE SIZE DISTRIBUTION

An Andersen Mark III cascade impactor is utilized to determine particle size distribution.
Guidelines for the use of this device are obtained from the following source:

“Operating Manual for Andersen Mark IT and Mark III Particle Sizing Stack Samplers,”
Andersen Samplers, Inc., Atlanta, February, 1984.

Stack gas velocity, temperature, and moisture data from the immediately preceding Method 5
sampling 1s used to select the impactor sample point, nozzle size, and sample flow rate. The EPA
Method 5 sample point with a velocity value closest to the mean velocity value is selected as the
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impactor sample point for the duration of the run. A nozzle is selected to obtain a sample flow rate
at the nozzle in the 0.4 - 0.7 ACFM range. The sampling rate, at meter conditions necessary to
yield isokinetic sampling at the nozzle, is estimated through calculations. The calculated flow rate
is then maintained for the duration of the run.

After each run, the impactor is removed from the stack, transported to an area free of drafts, and
allowed to cool. After cooling, the outside of the impactor is washed with distilled water and dried.
The impactor is then disassembled, and particulate matter that has accumulated in the nozzle and on
the stage zero plate is washed into a polyethylene bottle with distilled water. The filters are then
removed from each stage of the impactor and placed in aluminum foil. After cleaning of the inner
surfaces, the impactor is then reassembled with new filters. The bottles containing nozzle wash and
the aluminum foil containing the filters are returned to the laboratory for analysis.

The nozzle wash is placed in a tared beaker, the water is evaporated, and the beaker is weighed to
determine the mass of the residue. Each of the filters is dried and weighed. The filter tare weight is
then subtracted from the final filter weight to determine the amount of particulate collected.

The mass of particulate collected on each stage of the impactor is expressed as a percentage of the
total mass of particulate collected by the impactor. The percentage of mass collected on a given
filter corresponds to the percentage of particles in a specified size range. The size range for a given
stage is dependent on the gas flow rate through the impactor, as indicated in the graphs in
Appendix D.

Standard EPA Reference Method 5 calculations are employed to calculate stack gas flow, gas flow
through the impactor, and isokinetic sampling rates. Volumetric flow through the impactor is
calculated based on impactor temperature and measured moisture concentrations. Isokinetic
sampling rate calculations are based on stack gas temperatures and the lesser of saturation moisture
concentrations or measured moisture concentrations.
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Bowater 03917.008.003
Catawba, SC #3 Recovery Inlet West

ISOKINETIC CALCULATIONS

Run Number 1 2 3 Mean
Date 2/15/05 2/15/05 2/15/05 -
Time Began 1245 1417 1559 -
Time Ended 1347 1516 1639 -
' INPUT DATA
Sampling Time, min (Theta) 48 48 36 44
Stack Diameter, in, (Dia.) 96x78.5 96x78.5 96x78.5 0.00
Barometric Pressure, in. Hg (Pb) 29.84 29.84 29.84 29.84
Static Pressure, in. H20 P2) ~12.00 -12.00 -12.00 -12.60
Pitot Tube Coefficient (Cp) 0.84 0.84 0.84 0.84
Meter Correction Factor (Y) 1.0220 1.0220 1.0220 1.0220
Orifice Calibration Value (Delta H@) 1.9120 1.9120 1.9120 1.9120
Nozzle Diameter, in. ‘ {bn) 0.307 0.275 0.275 0.286
Meter Volume, fti"3 {Vm) 30.537 27.290 20.628 26.152
Meter Temperature, °F {Tm) 72.0 76.3 77.3 75.2
Meter Temperature, °R {Tm-R) 532.0 536.3 537.3 535.2
Meter Orifice Pressure, in. H20 (Delta H) 1.687 1.180 1.153 1.340
Ave 8q Rt Orifice Press, (in. H20)\4 ({Delta H)!4)avg) 1.267 1.062 1.060 1.130
Volume H2C Collected, mL (Vle) 224.6 204.9 185.2 206.2
CO2 Concentration, % (CO2) 14.0 14.0 15.5 14.5
02 Concentration, % (02) 3.5 3.5 5.0 53
Ave Sq Rt Velo Head, (in. HZOY*%: ((Delta P)2)ave) 0.651 0.658 0.656 0.655
Stack Temperature, °F {Ts) 353.0 351.3 353.4 352.6
Stack Temperature, °R (Ts-R) 813.0 811.3 813.4 812.6
Particulate Collected, g (Mn) 11.6568 12.1123 7.1131 10.2941
CALCULATED DATA
Nozzle Area, ft* (An) 5.14E-04 4.12E-04 4.12E-04 4.45E-04
Stack Area, ft* (As) 52.33 52.33 52.33 52.33
Stack Pressure, in. Hg (Ps) 28.96 28.96 28.96 28.96
Meter Pressure, in. Hg (Pm) 29.96 29.93 29.92 29.94
Standard Meter Volume, ft’ (Vmstd) 31.007 27.454 20.712 26.391
Standard Water Volume, fi’ (Vwstd) 10.572 9.645 8.906 9.707
Moisture Fraction {Measured) (BWS) 0.254 0.260 0.301 0.272
Moisture Fraction (lower sat/meas) (BWS) 0.254 0.260 0.301 0.272
Mol. Wt. of Dry Gas, Ib/Ib-mole (Md) 30.46 30.46 30.68 30.53
Mol. Wt. of Stack Gas, 1b/lb-mole {Ms) 27.29 27.22 26.87 27.13
Average Stack Gas Velocity, ft/sec (Vs) 47.42 47.94 48.17 47.84
Stack Gas Flow, actual, ft*/min (Qa) 148876 150516 151237 150210
Stack Gas Flow, Std , ft*/min (Qs) 69756 70131 66418 68768
Isokinetic Sampling Rate, % {%al) 94.3 103.5 109.9 102.6
Particulate Conc @ Std Cond, gr/ft’ (Cs) 5.8007 6.8075 5.2991 5.9691
Particulate Conc @ 8% O, gr/ft’ 8 (Cs@8%02) 4.8651 5.7095 4.3055 4.9601
Particulate Emission, 1h/hr {(PMR) 3467.7 4091.5 3016.3 35252
Calibration check (Yqa) 1.0576 0.9966 0.9844 1.013
Percent difference from Y -0.89%
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SAMPLE RECOVERY FIELD DATA

Method 1%
Client Benecte W.0. # 03UF . 0%, 003
l.ocation/Plant Crtrawhbr, 4C Source & Location 7 ord T ek :
Run No. {1 Sample Date 2 f/8/65~  Recovery Date 2175765
Sample 1.D. Analyst O Aonkie Filter Number T %iB
Impinger
1 2 3 4 5 6
Contents Hio JH2> o 2
Final__ | 36 | /7% - Y14 1R84.i | 7021
Initial loo> Ho — 2o |95 | 4728
Gain ) i{ a1 g by | 239457
Impinger Color Claedy Labeled? el
Silica Gel Condition Cooed Sealed? e
Run No. 2 Sample Date g //$ /68 Recovery Date  2/4/65
Sample I.D. Analyst é ésnt’{ci Filter Number J<ir a4 H
Impinger
1 2 3 4 5 6
Contents H: H D
Final 7O | 16
Initial o0 > —
‘Gain 190 O
impinger Color (,3/(,‘ ,,L[ Labeled?
Silica Gel Condition Used Sealed? /
Run No. 3 Sample Date _2//57 /05  RecoveryDate /6T
Sample I.D. Analyst & Logck:s Filter Number Erare
Impinger
1 2 3 4 5 1
Contents Haed .
Final A5 loy
Initial jos JHC T
Gain 18 A

Impinger Color -

Ly
Locel

Silica Gel Condition

Labeled?

Sealed?

Check COC for Sample IDs of Media Blanks

MANAGERR OCAANCRECONDULTANTE



BTN

i

Client 56(06 i'cr

Location/Piant (fﬂi&ﬂ&bﬁ; S C/
Source m.ﬂh BEQ:-TM&H l_l.&{)

operster T3 /€=
' Date 215168
W.0. Number (J.E‘:“i, @g.w

Determination of Stack Gas Velocity - Method 2

Pitot Cosff (Cp)| . ¢4

Stack Area, ft (as)| £X.33

Pitot Tube/Thenno ID
Run Number |
Time [ e)]
Barometric Press, in Hg {Pb) 2G.%4
Static Press, In H;0 {Pstatic)
Source Moisture, % {BWS) A7
On, % 5.5
CO. % 4.0
Cyclonic Flow Leak Check good 7 Leak Check good ? Leak Check good ?
Determination - Traverse Location N YI N YIN
Angle Source Source Source
Delta P at jysilding zero Temp, F° Temp, F° Temp, F°
o° Delta P Port Point Delta P {Ts) Delta P {T3) Deita P (Ts)
A ] |5 3 F
2 &5 | 399
3 Sh {35
.Y Bl 3R
¢ 3% | 34
L 220 3435
) | &3 | 347
ES .57 | 344
b g7]e) 350
4 Ha 353
g L 32 34+
A ey 34
C ! 5% | 344
2 wlod 349
3 LHl 354
h| AF | 350
g L2F | 34T
b 20 | 345
D) I H9 | 345
L ;4% | 347
3 L | 34€
Iy 23| 344
s 20 | 349
L Y| 34,
Z
Avg Angle AvgDeltaPaTemp| . 964 1 34954
ag VB 45 | o
Average gas stream velocity, ft/sec. Y )
Vol. flow rate @ actual conditions, wacfimin
Vol. flow rate at standard conditions, dscffimin

MW = (0.32* 0)+(0.44* CO2)+{0.28* (100-(CO2+02))
MWs = (MWd* (1- BWS/ 100)))+(18* (BWS/100))

Tsa =Ts+460

Ps =Pb+ (Pstatic/13.8)
Vs = 85.49 * Cp* avg/DeltaP * [Tsa/(Ps* MWs)

Qs(act)=60* Vs* As

Qs(std)=17.64 * (1i— (BWS/ 100))* (Ps/Tsa)* Qs(act)

Comments

Method2

where:
Mwd = Dry molecular weight source gas, Ib/lb-mole.
MWs = Wet molecular weight source gas, Ib/ib-mole.

Tsa = Source Temperature, absolule(oR)

Ps = Absolute stack static pressure, inches Hg.

Vs = Average gas stream velocity, ft/sec.

Qs{act) = Volumetric flow rate of wet stack gas al actual,
Qs(std) = Volumetric flow rate of dry stack gas at standard
conditions, dscf/min

QARG ERS/CONGULTANTE

Copyright Roy F Weston Inc October 1998




Sample and Velocity Traverse Point Data Sheet - Method 1

Client_Bpgoter

Loaction/Piant

QOperator

L /78

Date __2/7/5 /%~

W.0. Number F008,

Latawbe, 8¢
Source AJs.%Fee. T alek { Ecst ¢ M)

Duct Type
Traverse Type

'B/Hectangular Duct

O Cireular _
Particulate Traverse . [] Velocity Traverse

_Indicate appropriate type

Distance from far wall to cutside of port {in.)=C

lol O

Flow Disturbances

Post Depth (in.) = D

AR S

Upstream - A (ft)

Depth of Duct, diameter {in.) = C-D

s

Downstream - B (it)

Area of Duct (ftH

54.33

Upstream - A {duct diameters)

485

Total Traverse Points

a4

Downstream - B (duct diameters)

26]0

Total Traverse Points per Port

e

Rectangular Ducts Only

Width of Duct, rectangular duct only (in.)-

% .©

Total Ports (rectangular duct only)

H

Traverse Point Locations

Distance from

Traverse . Inside Duct Distance from
Point | % of Duct Wall (in) Outside of Port (in)
1 (3‘3 O?q‘f 0

25.0

4a.1

55.2

Diagram of Stack

2
s | 413
4 54.%

%%.

S 50

1.5

Ouct Diameters Upstream from Flow Disturbance” (Distance A}
0.5 i0

2.0

T

1

5 qs . D q l ) L{ w0 * Higher Number is for ry Brsturbance
— ' Rectangular Stacks or Ducts A
; «~ \d
| LF G H-E
easurment
8 Sitg
7 36 |— Particulate Traverse Points
24 0(251 L Bislurbance
8
20
9 20—
Veloclty Traverse Points 16 . \
Stack Diameter > 24 inches
10 . 12
10b— * From Point of Any Type of "
11 Cisturbarce (Bend, Expansion, Contraction, Borg
ete.) Stack Diameter = 12 - 24 inches
12 0 ! | I 1 I | I
. N 2 3 4 S g 7 8 9 10
[ Equivalent Diameter = (2'L*W)/(L+W) i : .
Duct Diameters Downstream from Flow Cisturbance® (Distance B)
Traverse Point Location Percent of Stack -Circutar Traverse Point Location Percent of Stack -Rectangutar
Nurnber of Traverse Poinls NumbefoMgverse Points
1 2 3 4 5 ] I 7 3 9 o] nlnR 1 2 3 4 5 6 7 g § 10} 11 ] 12 Rectangular
T T |1 250 15 T1125 100§ 83 '.' l 6 56| 50 1 45 Stack Points
a v 2 e s e s i e eIk & Matrix
a
L L : o 833“625 50.0 41'.' 35.1 9 -3x3
€9 g0 S 12-4x3
.y My , 16-4 x4
: Sk £ 20-5x4
el I 91813] 722 25 -5 x5
ol T e DAL 0-6 x5
°on onl? 944 36-6x6
i ¢ i
0 . 42-7x6
{ 1 49 -7 x7
MAMAGERS DESIGNERSICONSULTANTS
Cc-7

Methodl.xls

Copyright Roy F Weston Inc Oct 1998PV
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Bowater 03917.008.003
Catawba, SC #3 Recovery Qutlet
ISOKINETIC CALCULATIONS
Run Number 1 2 3 Mean
Date 2/15/05 2/13/05 2/15/03 -
Time Began 1246 1417 1559 -
Time Fnded 1342 1510 1647 -
INPUT DATA
Sampling Time, min (Theta) 48.0 48 48 ' 48
Stack Diameter, in. (Dia) 127.00 127.00 127.00 127.00
Barometric Pressure, in. Hg (Pb) 29.71 2971 29.71 29.71
Static Pressure, in. H2O (Pg) -0.87 -1.10 -1.10 -1.02
Pitot Tube Coefficient (Cp) 0.84 0.84 0.84 0.84
Meter Correction Factor (Y) 1.0140 1.0140 1.0140 1.0140
Qrifice Calibration Value (Delta H@) 1.8540 1.8540 1.8540 1.8540
Nozzle Diameter, in. (Dn) 0.219 0.241 0.241 0.234
Meter Volume, ft*3 (Vm) 25.934 29.836 30.082 28.617
Meter Temperature, °F {Tm) 73.4 81.8 84.5 79.9
Meter Temperature, °R (Tm-R) 5334 541.8 544.5 539.9
Meter Orifice Pressure, in. H2O (Delta H) 1.002 1.425 1.413 1.280
Ave Sq Rt Orifice Press, (in. H20)"4 ((Delta HY2)avg) 1.000 1.191 1.184 1.125
Volume H20 Collected, mL (Vie) 198.5 215.4 215.1 209.7
€02 Concentration, % (CO2) 14.0 14.0 14.0 14.0
02 Concentration, % (02) 7.0 6.8 7.0 6.9
Ave Sq Rt Velo Head, (in. H20)"V% ((Delta PY2)avg) 0.911 0.950 0.942 0.935
Stack Temperature, °F (Ts) 331.3 330.5 331.% 331.2
Stack Temperature, °R (Ts-R) 791.3 790.5 791.9 791.2
Particulate Collected, g {Mn) 0.0501 0.0577 0.0747 0.0608
CALCULATED DATA
Nozzle Area, ft° (An) 262E-04  3.17E-04  3.17E-04 2.98E-04
Stack Area, ft* (As) 87.97 87.97 87.97 87.97
Stack Pressure, in. Hg (Ps) 29.65 29.63 29.63 29.63
Meter Pressure, in. Hg (Pm) 29.78 29.81 29.81 29.80
Standard Meter Volume, ft (Vmstd) 25.902 29.368 29.462 28.244
Standard Water Volume, ft’ (Vwstd) 9.343 10.139 10.125 9.869
Moisture Fraction (Measured) (BWS) 0.265 0.257 0.256 0.259
Moisture Fraction (lower sat/meas} (BWS) 0.265 0.257 0.256 0.259
Mol. Wt. of Dry Gas, 1b/Ib-mole {Md) 30.52 30.51 30.52 30.52
Mol. Wt. of Stack Gas, Ib/Ib-mole (Ms) 27.20 27.30 2732 27.27
Average Stack Gas Velocity, fi/sec (Vs) 64.83 67.46 66.93 66.41
Stack Gas Flow, actual, ft’/min {Qa) 342204 356077 353245 350509
Stack Gas Flow, Std , ft’/min (Qs) 166203 175009 173514 171575
Isokinetic Sampling Rate, % {%l) 109.2 97.1 983 101.5
Particulate Conc @ Std Cond., gtift’ (Cs) 0.0298 0.0303 0.0391 0.0331
Particulate Conc @ 8% O, gr/ft’ (Cs @ 8 %02) 0.0277 0.0278 0.0363 0.0306
Particulate Emission, Ib/hr (PMR) 42.5 45.5 58.2 43.7
Calibration check {Yqa) 1.0014 1.0445 1.0323 1.026
Percent difference from Y 1.19%

1

K-UOOO0CXKX XXX @3 Rec Out M5 15Feb05.XLS SUMM

3/3/2005 10:24 AM
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SAMPLE RECOVERY FIELD DATA

Method 5
Client Boweber” W.0. #
Location/Plant Cotenilay € Source & Location 3 Reagyeyy, Ouvbfe+
Run No. { Sample Date 2-1$-c5  Recovery Date A/ o5
Sample L.D. Analyst w3 Filter Number CZ2 eSOl
Impinger
1 2 3 4 5 6 Imp.Total Total
Contents i+ O 4.0 4.6
Final 290 20 £ 90 | 281.8
Initial \ob too € aww | 2A73.3
Gain /30 & & /70 @-5— M(é*g
Impinger Color Labeled?
Silica Gel Condition Sealed?
Run No. o Sample Date_2-/5_05  Recovery Date 2155
Sample {.D. Analyst ArG Filter Number L ZL$D6
impinger
1 2 3 4 5 6
Contents | #.o© H D o
Final 22| too =a
Initial (06 160 £ 200 | 281D
Gan | 7. | © = | 34 |acd
Impinger Cotor Labeled?
Silica Gel Condition Sealed?
Run No. & Sample Date  2-{5-0 5 Recovery Date ~ /58
Sample |.D. Analyst S Filter Number L5
Impinger
1 2 .3 4 5 6 Imp.Total 7 Total
Contents S .o it o 7.
Final 310 /00 B- dio | azid
Initial {00 {00 o 2o AF23
Gain Ale A £ Ao S| sl
Impinger Color Labeled? M
Silica Gel Condition Sealed? ~

Check COC for Sample 1Ds of Media Blanks




Sample and Velocity Traverse Point Data Sheet - Method 1

Client RBoopfesr Operator _ MS§
Loaction/Plant Ca“'mw\o‘x: S Date  2-15-6%
Source #37 £, Ouiiet W.O. Number p391 2.608.0073
Duct Type €l Circular O Rectangular Duct indicate appropriate type

Traverse Type

@" Particulate Traverse

[ Velocity Traverse

Distance from far wall to outside of port (in)=C| /39

Flow Disturbances

Port Depth {in} = D 2 Upstream - A (i) jeo’
Depth of Duct, diameter (in.) = C-D 127 Downstream - B (ft) 40!
Area of Duct (ff%) BF. 97 Upstream - A (duct diameters) .45
Total Traverse Points 24 Downstream - B (duct diameters) 3. 35

Total Traverse Points per Port

/12

Rectangular Ducts Only

Width of Duct; rectangutar duct only (in.):

Total Ports {rectangular duct only)

Traverse Point Locations

\ Diagram of Stack

@‘a | Qmi( j\ [ﬁl

Distance from ‘ 0 D ‘
Traverse Inside Duct Distance from 1
Point_|% of Duct]  Wall (in) | Outside of Port (in) L{'ﬂ
P ——————
i | at ] 2% 4.¢ — 4 o
e | ¥ | &§ 20.5 = E {
3 f j - 5 { 9’ 9.7 ‘IJ Duct Diamdters Upstream from Flow Disturbance” {Distance A}
50 .5 1.0 - 15 2.0 2.5
4 [Z27]| 22.5 34.8 ‘ ' ! ’ ! ! !
5 28 o) 3 2 4q * Higher Number is for ny Drstubance
40— Rectangular Stacks or Ducts :
6 | 36| " 57 HE
1 igasurmant
7 [’l/, ‘/ 82 9 (/ 30l Paniculate Traverse Peints 3 s
. . 24 or 26° l_ Dislurbance
8 7’3’. 4] 2 ST / 075 20
20—
9 82.3 o "/- S / ' (f.. g Velocity Traverse Points l 16 .
Stack Diameter > 24 inches
1w [ &2l o 124 : 2
) = 10— * From Point of Any Type of Sorgt
; 1B < B Distwbance (Bend, Expansicn, Contraction,
11 ?3 3 /(ﬁ S , 3 4 etc.) Stack Diameter = 12 - 24 inches
12 |97.9 | 125 13¢.€ . | | ! |
. ) 2 3 4 5 7 8 g
{jquwalenl Diameter = (2"U"W)Y({L+W) I ) ° R ) 0
- Duct Diameters Downstream from Flow Disturbance” (Distance 8)
Traverse Point Location Percent of Stack -Circutar Traverse Point Location Percent of Stack -Rectangular
Number of Traverse Poirts Number of Tmverse Points
1 2 3 4 5 6 1 3 9 |10}l
. 1 Rectangular
r : b Stack Paints
a a [3 k & Matrix
vy v L ry 9 -3x3
e e S 12-4x3
; : re | 16-4x4
sal 6§
et e1l7 .20-5x4
i it - 25-5x5
Fo Pa 3 E 30-6x5
:ln on . 36-6x6
n :: Nl 42-7x6
t t : el | 49-7x7
WE ST >IN
C-13
Methodl .xls Copyright Roy F Weston Inc Oct 1998PV



| T | APPENDIX D

AIEEE FELD DATA — NO. 3 RECOVERY FURNACE
| 2/16/05

K391 TWO0SWONREPORTHIRPBOWATER CATAWBA MAR 05 #RF PM RPT.DOC

4 March 2005 10:00 a.m. Version



INLET EAST

APPENDIX D

KA0301T\008\WONREPORTWIRFBOWATER CATAWBA MAR 05 #RF PM RPT.DOC

4 March 2005 10:00 a.m. Version




é
1
|
i

Bowater
Catawba, SC

ISOKINETIC CALCULATIONS

03917.008.003

#3 Recovery Inlet East

Run Number 1 2 3 Mean
Date 2/16/05 2/16/05 2/16/05 -
Time Began 940 1125 1302 -
Time Ended 1014 1206 1350 -
' INPUT DATA
Sampling Time, min (Theta) 26 35 37 33
Barometric Pressure, in. Hg (Pb) 29.80 29.80 29.80 29.80
Static Pressure, in. H20 (Pg) -12.00 -12.00 -12.00 -12.00
Pitot Tube Coefficient (Cp) 0.84 0.84 0.84 0.34
Meter Correction Factor (Y) 1.0220 1.0220 1.0220 1.0220
Orifice Calibration Value (Delta H@) 1.9120 1.9120 1.9120 1.9120
Nozzle Diameter, in. {Dn) 0.275 0.246 0.246 0.256
Meter Volume, fi*3 (Vm) 13.882 20.595 21.173 18.550
Meter Temperature, °F (Tm) 69.9 78.8 80.4 76.4
Meter Temperature, °R (Tm-R) 5299 538.8 540.4 536.4
Meter Orifice Pressure, in. H20 (Delta H) 1.308 1.231 1.176 1.238
Ave Sq Rt Orifice Press, (in. H20)}"2 ((Delta Hy!2)avg) 1.065 1.098 1.067 1.077
Volume H20 Collected, mL (Vle) 112.7 182.2 174.3 156.4
CO2 Concentration, % {(CO2) 15.0 14.0 15.5 14.8
02 Concentration, % {02) 6.0 4.5 4.5 5.0
Ave Sq Rt Velo Head, (in. H20)*4 {(Delta PY4)avg) 0.673 0.868 0.842 0.794
Stack Temperature, °F (Ts) 360.0 359.8 3594 359.7
Stack Temperature, °R (Ts-R}) 820.0 819.8 819.4 819.7
Particulate Collected, g (Mn) 8.4368 8.9242 13.1322 10.1644
CALCULATED DATA
Nozzle Area, fi* (An) 4.12E-04 3.30E-04 3.30E-04 3.57E-04
Stack Area, fi° (As) 52.33 52.33 52.33 52.33
Stack Pressure, in. Hg {Ps) 2892 28.92 28.92 28.92
Meter Pressure, in. Hg {(Pm) 29.90 29.89 29.89 29.89
Standard Meter Volume, ft’ (Vmstd) 14.120 20.598 21.110 18.609
Standard Water Volume, ft’ (Vwstd) 5.305 8.576 8.204 7.362
Moisture Fraction {Measured) (BWS) 0.273 0.294 0.280 0.282
Moisture Fraction (lower sat/meas) (BWE) 0.273 0.294 0.280 0.282
Mol. Wt. of Dry Gas, 1b/Ib-mole (Md) 30.64 30.42 30.66 30.57
Mol. Wt. of Stack Gas, 1b/lb-mole (Ms) 27.19 26.77 27.12 27.02
Average Stack Gas Velocity, fi/sec (Vs} 49.36 64.15 61.81 58.44
Stack Gas Flow, actual, ft’/min (Qa) 154970 201406 194069 183482
Stack Gas Flow, $td , ft'/min {Qs) 70076 88481 87002 81853
Isokinetic Sampling Rate, % {%el) 98.3 105.5 104.0 102.6
Particulate Conc @ Std Cond, er/t’ (Cs) 9.2198 6.6853 9.3987 8.5012
Particulate Cone @ 8% O,, gr/ft’ (Cs@B %02) 7.9905 5.2672 7.5626 6.9401
Particulate Emission, Ib/hr (PMR) 5537.0 5069.3 7156.9 59211
Calibration check (Yqa) 1.0553 0.9991 0.9960 1.017
Percent difference from Y -0.51%

Vd
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SAMPLE RECOVERY FIELD DATA

Method it
Client Paucstes wWo.# 2917 M8.00%
Location/Plant _Cotowhn S0 Source & Location _AJ,. covery A z
Run No. | Sample Date_{//4 /65 Recovery Date L /5
Sample t.D. Analyst & Zﬁdﬂ"s Filter Number drﬂg
Impinger
1 2 3 4 5 6
Contents Hars Had
Final KO /6 —
Initial oo [eD —
Gain 1 e - D
Impinger Color (’ Jos dy Labeled?
Silica Gel Condition {lcecd Sealed?
Run No. 2 Sample Date 2//£/55  Recovery Date R los
Sample 1.D. Analyst (7. ézés Filter Number a7¢17-
impinger :
1 2 3 4 ) 6 Imp.Total
Contents H20 Ha &
Final | -0 74 oy | — 399 | 9363 | £58.4
Initial /oo /6o — woe | RO | 4O
Gain | 13+ | # — , 126 | 43 /822
impinger Color d/éi-d‘l Labeled? e ‘
Silica Gel Condition Lo Sealed? ~
Run No. 3 Sample Date JZ//4 /e Recovery Date Pl s
Sample 1.D. _ Analyst 7 - Aos  Filter Number eTE¢/Y
Impinger
1 2 3 4 5 L Imp.Total 7 Total
Contents Fdars T Ele ;
Final | 244 | /o — 7595
Initial oo oo — 20 Hee. S50 2
Gain Jietf lo — /70 ‘Béﬁé Q%:%‘
Impinger Color ﬁ’(ﬁ d( Labeled? / / ?1'3\/
Silica Gel Condition _/f¢a ] Sealed? e ﬁ%‘(‘k

Check COC for Sample IDs of Mediz Blanks

k]
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Determination of Stack Gas Velocity - Method 2
Operator BZ&A "

Client '

614 '-Cl'l'u_'r

Pltot Coeff (Cp)m

Location/Plant _pdaober, $C Oate _g 2 /1l [05 Stack Area, #2(As)_ S8, 73 |
source {lo. 3 Rec. Tk (lisd) W.0. Number 3G/ 7. O0%.£63 Pitot Tuba/Thermo 1D
Run Number /
Time
Barometric Press, in Hg (Pb) R6.%50
Static Pross, in H,0 (Pstatic) -i2
Source Moisture, % (BWS) A
0z % 0.0
_ CO,, 15,0
Cyclonic Flow Leak Check good 7 Leak Check good ? Leak Check gaod 7
Determination Traverse Location Q) N Y/ N YI'N
Angle Source Source Source
Delta P at | yeilding zero Temp, F° Temp, F° Temp, F°
e Delta P Port Paoint Delta P (Ts) Delta P (Ts) Dekta P {Ts)
! 15 | 4%
A Y 349
N) .44 350
9 A% 351
5 X 352
b 19 349
5 { . e 352
< ol 36¢
3 R4 360
9 29 3k
4 34 | 359
b v 2lp 354
[ t 3 355
2 :1& 35
3 . 2% 3b |
4 e 36y
s 4O | 365
L e 31 3L0
D f 2 fod 349
{ .59 | 3sq
3 L Hio 359
4 44 | 358
5 35 | 35%
e O | 383
Avg Angle AvgDettaP&Tomp| 44 F [ 355.21
avg ~/DeltaP oS3
Average gas stream velocity, ft!sec, ‘4 ‘? ¢ q f ?— /
Vol. flow rate @ actual conditions, wacfimin / 5 OM g. P 5 a A
Vol flow rate at standard conditions, dsctimin L9L%A.35 ] -

MWd =(0.32* 0o)+(0.44 * CO) +{0.28* (100~ (CO2 +02)))
MWs = (MWd* (1— BWS/ 100))}+ (18 * (BWS/100))

Tsa =Ts+ 460
Ps =Pb-+ {Pstatic/13.6)

Vs = 85.49 * Cp* avg /DeltaP * \/Tsa/(Ps* MWs)

Qsfact)= 60" Vs* As

Qs(std) =17.64 * (1-(BWS/ 100))* (Ps/Tsa)* Qs(act)

Comments

Method2

whare:

" MWd = Dry molecular weight source gas, ib/lb-mole.
MWs = Wet molecular weight source gas, ib/lb-mole.

Tsa = Source Temperature, absolute(oR)

Ps = Absolute stack static pressure, inches Hg.
Vs = Average gas stream velocity, ft/sec.
Qs(act) = Volumetric flow rate of wet stack gas at actual,
Qsi{std) = Volumetric fiow rate of dry stack gas at standard

conditions, dscffmin

Copyright Roy F Weston Inc October 1998

DERIGNERSCONBULTANTE
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Bowater
Catawba, SC

ISOKINETIC CALCULATIONS

03917.008.003

#3 Recovery Qutlet

Run Number 1 2 3 Mean
Date 2/16/05 2/16/05 2/16/05 -
Time Began 940 1125 1302 -
Time Ended 1031 1220 1400 -
: INPUT DATA
Sampling Time, min (Theta) 48.0 48 48 48
Stack Diameter, in. (Dia.) 127.00 127.00 127.00 127.00
Barometric Pressure, in. Hg (Pb) 29.82 29.82 29.82 29.82
Static Pressure, in. H20 (Pg) -1.00 -1.00 -1.20 -1.07
Pitot Tube Coefficient (Cp) 0.84 0.84 0.84 0.84
Meter Correction Factor (Y) 1.0140 1.0140 1.0140 1.0140
Orifice Calibration Value (Delta H@) 1.8540 1.8540 1.8540 1.8540
Nozzle Diameter, in. (Dn) 0.241 0.241 0.241 0.241
Meter Volume, fi"3 {(Vm) 30.651 31.135 30.913 30.900
Meter Temperature, °F (Tm}) 5.9 78.6 80.8 78.4
Meter Temperature, °R {Tm-R) 5359 538.6 540.8 538.4
Meter Orifice Pressure, in. H20 {Delta H) 1.483 1.518 1.517 1.506
Ave 8q Rt Orifice Press, (in. H20)"% ((Delta H)/%)avg) 1.216 1.228 1.228 1.224
Volume H2O Collected, mL (Vle) 2263 237.7 227.2 2304
CO2 Congentration, % (CO2) 14.0 13.0 12.5 13.2
2 Concentration, % (02} 7.8 7.5 6.8 7.4
Ave Sq Rt Velo Head, (in. H20Y"'% ((Delta P)/%)avg) 0.569 0.979 0.981 0.976
Stack Temperature, °F (Ts) 3333 3322 333.0 332.8
Stack Temperature, °R (Ts-R) 793.3 792.2 793.0 792.8
Particulate Collected, g (Mn) 0.0640 0.0537 0.0588 0.0588
CALCULATED DATA
Nozzle Area, ft* (An) 3.17E-04 3.17E-04 3.17E-04 3.17E-04
Stack Area, ft* (As) 87.97 87.97 87.97 87.97
Stack Pressure, in. Hg {Ps) 2975 29.75 29.73 29.74
Meter Pressure, in. Hg (Pm) 29.93 29.93 26.93 29.93
Standard Meter Volume, ft’ (Vmstd) 30.619 30.949 30.603 30.724
Standard Water Volume, i’ (Vwstd) 10.652 11.189 10.694 10.845
Moisture Fraction (Measured) (BWS) 0.258 0.266 0.259 0.261
Moisture Fraction {lower sat/meas) (BWS) 0.258 0.266 0.259 0.261
Mol. Wt. of Dry Gas, 1b/lb-mole (Md) 30.55 30.38 30.27 30.40
Mol. Wt. of Stack Gas, ib/lb-mole (Ms) 27.31 27.09 27.09 27.17
Average Stack Gas Velocity, ft/sec (Vs) 68.75 69.72 69.92 69.46
Stack Gas Flow, actual, ft’/min (Qa) 362858 368018 369038 366638
Stack Gas Flow, Std , ft/min (Qs) 178065 179038 180868 179324
Isokinetic Sampling Rate, % (%al) 99.5 100.0 97.9 99.1
Particulate Conc @ Std Cond, gr/ft (Cs) 0.0323 0.0268 0.0296 0.0296
Particulate Conc @ 8% O,, gr/ft’ (Cs @ 8%02) 0.0318 0.0258 0.0271 0.0282
Particulate Emission, lb/hr {PMR) 49.2 41.1 46.0 45.4
Calibration check (Yqa) 1.0298 1.0292 1.0406 1.033
Percent difference from Y 1.89%

7
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SAMPLE RECOVERY FIELD DATA

Method
Client Bowater W.0. #
Location/Plant Catey [E 55 Source & Location 23 Rep. Oudles
Run No.’ { Sample Date_3-[l «0%" RecoveryDate  A-lb =25
Sample |.D. Analyst ééﬁ Filter Number A2 GSPP
Impinger
1 2 3 5 6 Imp.Total
Contents | YD K0 [T :
Final 3(b (0d g
Initial toe to0 &b P Yy A B
Gain Ay o b 2D 873 | 2.2
Impinger Color Labeled?
Silica Gel Condition Sealed?
Run No. 2 Sample Date_A-{le-05~  Recovery Date 2~{G6-C3
Sample 1.D. Analyst 78] Filter Number CElSO
Impinger ‘
1 2 3 5 8 Imp.Total
Contents | H,0 4.0 Ha ®
Final | 330 lovo £
Initial | /o0 (00 & 200 | 285.%
Gain | #70 &~ & 230 3.3 49171
Impinger Color Labeled?
Silica Gel Condition Sealed?
Run No. 2 Sample Date Z2-/& 05 Recovery Date 2-1625
Sample I.0. Analyst LS Filter Number CRLS70
Impinger
1 2 3 5 6 Imp.Total 7 Total
Contents H. G Ho 0 H.0 ‘ L G R
Final | B2f | re0 & Y2 | 7997
Initial | (?° loo | € 200 12975
Gain 221 & ©- 2al ..ol 2212
Impinger Color Labeled? o M
Silica Gel Condition Sealed?

Check COC for Sample |Ds of Media Blanks

MAMAGERS

DEMANEFR/COMEL LTANTS.
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Inter-Office Memorandum

SOLUTIO!\S

Restoring Resource Efﬂcsancy

Auburn Operations
TO:  Temp Simpkins cc: file

FROM:  Brian Benson Mﬁ DATE: 25 February 2005
PROJECT:  Bowater — Catawba, SC
W.ONO:  03917.008.003
SUBJECT:  Method 5 and 17 Analysis Results.
ACTION:  Analysis of samples received on 18 February 2005.

This letter with attachments constitutes our report of gravimetric determination of the glass fiber filters, water
rinse and acetone rinse fractions submitted to the laboratory for particulate analysis. The samples arrived in
good condition and in accordance with the chain-of-custody. The samples were prepared on 18 February 2005
and analyzed 21 February 2005 through 24 February 2005. The analysis followed procedures in USEPA
Reference Method 5 for particulate emissions from stationary sources.

QUALITY ASSURANCE AND QUALITY CONTROL:

Quality control procedures conformed to the requirements of the reference method and our laboratory quality
assurance program with the exception that the # 3 Recovery Inlet Run 1 probe rinse sample would not arrive ata
constant weight; so, the average of the final two weights was used for the “Constant Final Weight.” Duplicate
filter weights differed less than 0.5 mg or 1% of the total weight less the tare weight, whichever is greater. The
water wash fraction blank residue correction was greater than 0.001% of the total mass of wash solvent used,
therefore the water wash fraction residue weight blank correction was calculated using 0.00{% of the water
wash mass. The acetone wash fraction blank residue correction was greater than 0.001% of the total mass of
wash solvent used, therefore the acetone wash fraction residue weight blank correction was calculated using
0.001% of the acetone wash mass. Filter residue weights were not blank corrected.

Substantiating data is on file and available upon request.

tal

attachments

KACHEM_LABUWORDEPAROOS\BOWATER_224.D0OC ' Reported on 25 February 2005
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CLIENT
WESTON W.0. No.

: Bowater , Catawba, SC
1 03917.008.003

Auburn Air Quality & [ndustrial Hygiene Laboratory

Analysis Report

for Particulates by EPA Methad 17

Balance ID: Mettler AE163
Lab Ambient Temp (F): 73.4

Date Received : 18 February 2005 Lab Rel Humidity (%6): 38

Analyst . T. Landers Barometric Pressure (Hg): 31.69
Source # 3 RECOVERY INLET - 2/15/05

Field Run No. ONE TWO | THREE FIELD BLANK
LIQUID FRACTION |

Filter ID CT 813 CT 814 CT 815 CT 819
Beaker ID 63-01 64-01 65-01 70-01
Liquid Volume (mL) 64 80 34 62
Constant Initial Weight (g) 115.0517 89.8094 110.3100 100.2357
Constant Final Weight (g) 118.1270 92.2646 111.4077 100.2379
Final-Initial Beaker Wts. {g) 3.0753 24552 1.0978 0.0023
Sample/Blank Volume Ratio 1.0323 1.2903 0.5484

Liquid Blank Correction, < 0.001% (g) 0.0023 0.0029 0.0012

Liquid Blank Correction, > 0.001% (g)* 0.0006 0.0008 0.0003

Liquid Particulate Weight (g) B 3.0746 2.4544 1.0974 0.0023
FILTER FRACTION

Filter ID CT 813 CT 814 CT 815 CT 819
Constant Initial Weight (g) 5.1906 4.6812 4.7883 4.9450
Constant Final Weight (g) 13.7728 14.3391 10.8040 4.9457
Final-Initial Filter Wts. (g) 8.5822 9.6579 6.0157 0.0007
Filter Blank (g) 0.0007 0.0007 0.0007

Filter Particulate Weight (g) 8.5822 9.6579 6.0157

SUMMARY

Filter Particulate Weight (g) 8.5822 9.6579 6.0157

Liquid Particulate Weight (g) 3.0746 2.4544 1.0974
‘H\Iet Particulate Weight (g) 11.6568 12.1123 7.1131

Sample Recovery Solution Water

Weight Percent of Blank 0.0036%

Liquid Fraction

“Note: If the blank liquid fraction has a residue correction of greater than 0.001 percent,

then the samples are blank corrected upto 0.001 % of the mass of the wash solvent.

kichem_lab\Method S\Bowater_223
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Auburn Air Quality & Industrial Hygiene Laboratory

Analysis Report

for Particulates by EPA Method 17

CLIENT - Bowater , Catawba, SC Balance ID: Mettler AE163
WESTON W.0. No. : 03917.008.003 Lab Ambient Temp (F): 73.4

Date Received : 18 February 2005 Lab Rel Humidity (%): 38

Analyst : T. Landers Barometric Pressure (Hg): 31.69
Source # 3 RECOVERY INLET - 2/16/05

Field Run No. ONE TWO THREE FIELD BLANK
LIQUID FRACTION

Filter ID CT 816 CT 817 CT 818 CT 819
Beaker ID 66-01 67-01 68-01 70-01
Liquid Volume (mL) 72 84 106 62
Constant Initial Weight (g) 121.2219 110.9486 113.6215 100.2357
Constant Final Weight (g) 123.8099* 114.0878 117.4220 100.2379
Final-Initial Beaker Wits. (g) 2.5880 3.1392 3.8005 0.0023
Sample/Blarnk Volume Ratio 1.1613 1.3548 1.7097

Liquid Blank Correction, < 0.001% (g) 0.0026 0.0030 0.0038

Liquid Blank Correction, > 0.00] % (g)* 0.0007 0.0008 0.0011

Liquid Particulate Weight (g) 2.5873 3.1384 3.7994 0.0023
FILTER FRACTION

Filter ID CT 816 CT 817 CT 818 CT 819
Constant Initial Weight (g) 5.1509 4.7239 4.6302 49450
Constant Final Weight (g) 11.0004 10.5098 13.9629 4,9457
Final-Initial Filter Wis. (g) 5.8495 5.7859 9.3328 0.0007
Filter Blank (g) 0.0007 0.0007 0.0007

Filter Particulate Weight (g) 5.8495 5.7859 9.3328

SUMMARY

Filter Particulate Weight (g) 5.8495 5.7859 9.3328

Liquid Particulate Weight (g) 2.5873 3.1384 3.7994

Net Particulate Weight (g) 8.4368 8.9242 13.1322 |

*Sample would not reach a constant weight, therefore the average of the final two weights was used.

Sample Recovery Solution
Weight Percent of Blank
Liquid Fraction

Water
0.0036%

knchem_lab\Method \Bowater_233

*Note: If the blank liquid fraction has a residue correction of greater than 0.001 percent,
then the samples are blank corrected upto 0.001 % of the mass of the wash solvent.

Page 2 of 5

Printed on:2/25/2005. E -3
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Auburn Air Quality & Industrial Hygiene Laboratery

Analysis Report

for Particulates by EPA Method 3

CLIENT : Bowater , Catawba, SC Balance ID: Mettler AE163
WESTON W.0. No. : 03917.008.003 Lab Ambient Temp (F): 73.4

Date Received : 18 February 2005 Lab Rel Humidity (%6): 38

Analyst : T. Landers Barometric Pressure (Hg): 31.69
Source # 3 RECOVERY OUTLET - 2/15/05

Field Run No. ONE TWO THREE FIELD BLANK
LIQUID FRACTION

Filter 1D CZ 6505 CZ 6506 CZ 6507 CZ 6504
Beaker ID 57-01 58-01 59-01 70-01
Liquid Volume {mL) 98 112 112 62
Constant Initial Weight (g) 111.5284 124.1075 117.9313 100.2357
Constant Final Weight (g) 111.5423 124.1258 1179697 100,2379
Final-Initial Beaker Wis. (g) 0.0140 0.0183 0.0384 0.0023
Sample/Blank Volume Ratio 1.5806 1.8065 1.8063

Liquid Blank Correction, <0.001% {g) 0.0036 0.0041 0.0041

Liquid Blank Correction, > 0.001% (g)* 0.0010 0.0011 0.0011

Liquid Particulate Weight (g) 0.0130 0.0172 0.0373 0.0023
FILTER FRACTION

Fiiter ID CZ 63505 CZ 6506 CZ 6507 CZ 6504
Constant Initial Weight (g) 3.6134 3.5986 3.0599 2.9493
iConstant Final Weight (g) 3.6505 3.6391 3.0973 2.9501
Final-Initial Filter Wts. (g) 0.0371 0.0406 0.0374 0.0008
Filter Blank (g) 0.0008 0.0008 0.0008

Filter Particulate Weight (g) 0.0371 0.0406 0.0374

SUMMARY

Filter Particulate Weight (g) 0.0371 0.0406 0.0374

Liquid Particulate Weight (g) 0.0130 0.0172 0.0373

Net Particulate Weight (g) 0.0501 0.0577 0.0747

Sample Recovery Solution Water

Weight Percent of Blank 0.0036%

Liquid Fraction

#Note: If the blank liquid fraction has a residu¢ corvection of greater than 0.001 percent,
then the samples are blank corrected upto 0.001 % of the mass of the wash solvent.

k:\chem_lab\Method5\Bowater_223
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Auburn Air Quality & Industrial Hygiene Laboratory

Analysis Report

for Particulates by EPA Methed 3

CLIENT : Bowater , Catawba, SC Balance 1D: Meitler AE163
WESTON W.0. No. : 03917.008.003 Lab Ambient Temp (F): 73.4
Date Received : 18 February 2005 Lab Rel Humidity (%6): 38
Analyst : T.Landers Barometric Pressure (Hg): 31.69
Source # 3 RECOVERY OUTLET - 2/16/05
Field Run No. ONE | TWO THREE | FIELD BLANK
LIQUID FRACTION 1 |
Filter ID CZ 6508 CZ 6509 CZ 6510 CZ 6504
Beaker 1D 60-01 61-01 62-01 70-01
Liquid Volume (mL) 196 70 96 62
Constant Initial Weight (g) 99,7603 128.2955 110.4119 100.2357
Constant Final Weight (g) 99,7835 128.3150 110.4387 100.2379
Final-Initial Beaker Wis. {g) 0.0232 0.0195 0.0267 0.0023
Sample/Blank Volume Ratio 3.1613 1.1290 1.5484
Liquid Blank Correction, < 0.001% (g) 0.0071 0.0025 0.0035
Liquid Blank Correction, > 0.001% (g)* 0.0020 0.0007 0.0010
Liquid Particulate Weight (g) 0.0212 0.0188 0.0258 0.0023
FILTER FRACTION
Filter ID CZ 6508 CZ 6509 CZ 6510 CZ 6504
Constant Initial Weight (g) 3.5290 3.2816 3.2357 2.9493
Constant Final Weight (g) 3.5718 3.3165 3.2688 2.9501
Final-Initial Filter Wits. (g) 0.0428 0.0349 0.0331 0.0008
Filter Blank (g) 0.0008 0.0008 0.0008
Filter Particulate Weight (g) 0.0428 0.0349 0.0331
SUMMARY
Filter Particulate Weight (g) 0.0428 0.0349 0.0331
Liquid Particulate Weight (g) 0.0212 0.0188 0.0258
Net Particulate Weight (g) 0.0640 0.0537 0.0588 |
Sample Recovery Solution Water

0.0036%

Weight Percent of Blank
Liquid Fraction

#Note: If the blank liquid fraction has a residue correction of greater than 0.001 percent,
then the samples are blank corrected upto 0.001 % of the mass of the wash solvent.

kAchem_lab\Method5\Bowater 223
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Post-Test Meter Calibration Check .

Bowater (03917.008.003
Catawba, SC #3 Recovery Inlet East

POST-TEST METER Y CALIBRATION CHECK

Meter ID: AO07
Run Number 1 2 3 Mean
Sampling Time, min (Theta) 26 35 37 33
Meter Volume, t° (Vim) 13.882 20595  21.173 18.550
Meter Temperature, R {tm) 530 539 540 536
Barometric Pressure, in. Hg (Pb) 29.80 29.80 29.80 29.80
Meter Orifice Pressure, in. H,0 (dH) 1.308 1.231 1.176 1.238
Meter Pressure, in. Hg (Pm) 29.90 29.89 29.89 29.89
Ave Sq Rt Meter Orifice Pressure, in. H,O ((sqrt. dH)ave.  1.065 1.098 1.067 1.077
i Meter Orifice Calibraion Coefficient, in. H;O (dH@) 1.912 1.912 1.912 1.912
N Dry Mol. Wt. of Stack Gas, lb/Ib-mole (Md) 30.64 3042 30.66 30.57
Dry Gas Meter Cal. Check Value (Yqa) 1.0553 09991  0.9960  1.0168
‘ Meter Correction Factor (Y) 10220 1.0220  1.0220  1.0220
Mean Percent Difference, % <H/- 5% -0.51

e T LR P

|
8
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Post-Test Meter Calibration Check

Bowater
Catawba, SC

POST-TEST METER Y CALIBRATION CHECK
Meter ID: , AD7
Run Number 1 2
Sampling Time, min {Theta) 48 48
Meter Volume, ft’ (Vm) 30.537 27.290
Meter Temperature, R (tm) 532 336
Barometric Pressure, in. Hg (Pb) 29.84 29.84
Meter Orifice Pressure, in. H,O (dH) 1.687 1.180
Meter Pressure, in. Hg (Pm) 29.96 29.93
Ave Sq Rt Meter Orifice Pressure, in. H;O ((sqrt. dH)ave.  1.267 1.062
Meter Orifice Calibraion Coefficient, in. H,O (dH@) 1.912 1.912
Dry Mol. Wt. of Stack Gas, lb/Ib-mole {Md) 30.46 30.46
Dry Gas Meter Cal. Check Vaiue (Yqa) 1.0576 0.9966
Meter Cotrection Factor (Y) 1.0220 1.0220
Mean Percent Difference, % < +/- 5%

K rng3 Rec In West M17 15Feb05 postcal

03917.008.003

3
48

20.628

537
29.84
1.153
29.92
1.060
1.912
30.68

1.3125

1.0220

#3 Recovery Inlet West

Mean
48
26.152
535
29.84
1.340
29.94
1.130
1.912
30.53

1.1222

1.0220

9.81

ars2005 F-4



Post-Test Meter Calibration Check

Bowater 03917.008.003
Catawba, 5C #3 Recovery Outlet

POST-TEST METER Y CALIBRATION CHECK

Meter ID: : A08

Run Number 1 2 3 Mean
Sampling Time, min (Theta) 48 48 48 48
Meter Volume, ft’ (Vi) 30.651 31.135 30913 30.900
Meter Temperature, R (tm) 536 539 541 538
Barometric Pressure, in. Hg (Pb) 29.82 29.82 29.82 29.82
Meter Orifice Pressure, in. H,O (dH) 1.483 1.518 1.517 1.506
Meter Pressure, in. Hg (Pm) 29.93 29.93 29.93 29.93
Ave Sq Rt Meter Orifice Pressure, in. H,0 ((sqrt. dH)ave. 1.216 1.228 1.228 1.224
Meter Qrifice Calibraion Coefficient, in. H,O (dH@) 1.854 1.854 1.854 1.854
Dry Mol. Wt. of Stack Gas, Ib/lb-mole (Md) 30.55 30.38 30.27 30.40
Dry Gas Meter Cal. Check Value (Yqa) 1.0298 1.0292 1.0406 1.0332
Meter Correction Factor (Y) 1.0140 1.0140 1.0140 1.0140
Mean Percent Difference, % <+/- 5% 1.89

el Rec Qut MS 16Feb05 posteal ‘ 21252005 F-5



Bowater
Catawba, SC

Post-Test Meter Calibration Check

03917.008.003
#3 Recovery Outlet

POST-TEST METER Y CALIBRATION CHECK

Meter 1D A0S

Run Number 1 2 3 Mean
Sampling Time, min (Theta) 48 48 48 43
Meter Volume, ft* (Vm) 25.934 29.836  30.082  28.617
Meter Temperature, R (tm) 533 542 545 540
Barometric Pressure, in. Hg (Pb) 29.71 29.71 29.71 29.71
Meter Orifice Pressure, in. H,O (dH) 1.002 1.425 1.413 1.280
Meter Pressure, in. Hg (Pm) 29.78 29.81 29.81 29.80
Ave Sq Rt Meter Orifice Pressure, in. H,O ((sqrt. dFave.  1.000 1.191 1.184 1.125
Meter Crifice Calibraion Coefficient, in. H,O (dH@) 1.854 1.854 1.854 1.854
Dry Mol. Wt. of Stack Gas, 1b/lb-mole (Md) 30.52 30.51 30.52 30.52
Dry Gas Meter Cal. Check Value {(Yqa) 1.0014 1.0445 1.0323 1.0261
Meter Correction Factor (Y) 1.0140 1.0140 1.0140 1.0140
Mean Percent Difference, % < +/- 5% 1.19

Koy =ag3 Rec Out M5 15Feb05 postcal : 2252006
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S - Type Pitot Tube Inspection Data Form

Pitot Tube ID NO. P167 Probe ID.No. PR10Q If all Criteria PASS Cp i | to 0.84
all Criteria p is equal to 0.
Inspection Date 1011604 Individual Conducting Inspection LOF
PASSIFAIL
A-Side Plane 77 :;M Distance to A Plane (PA) - inches  0.4710 PASS
f Distance to B Plane {PB) - inches  0.4700 PASS
PRT—— . V. SR Pitot OD (Dy) - inches 0375
1.06D,<P<1.5D,; PA must Equal PB
A N B Are Open Faces Aligned e
Perpendicular to the Tube Axis ® ves NO PASS
—

QL Q
i Angle of Q1 from vertical A Tube-
f\"\ o y degrees (absoiute) 0 PASS
A\ — \_/ Angle of Q2 from vertical B Tube-
degrees (absolute) 0 PASS

Q1 and Q2 must be £ 10°
s_._—_Jy Angle of B1 from
4 Il B Flow .
= vertical A Tube-
-. degrees (absolute) 3 PASS

Angle of B1 from
vertical B Tube-

degrees (absoluie) 3 PASS
= 1 Q= 1
= 0941
Z=AsinY= 0.0164 PASS
W must be < 0.03125 inches W=AsginO= 0.0164 PASS
- L G2 Distance between Sample Nozzle
R and Pitot {X) - inches NA

X must be > 0.75 inches

Impact Pressure
Opening Plane is ®YES ONO
PASS
above the Nozzle O NA
Entry Plane
Tempcrature Seaser
g s I Tt T GO Thermocouple meets| O YES (O NO
: the Distance Criteria
6 Sample Brobe in the adjacent figure ® NA
! =3 inch —p
Tempertirs Sawrsr f? i Thermocoupie meets| @ YES QO NO
5 a § O Type § Pitot Tuhe ; the Distance Criteria PASS
| in the adjacent figure O NA
i EJ Surnple Probe
|
| POSTTEST CHECK

Client %wﬂé-[e/ﬁ Work Order Number @33 177 — 28 OO

pate D~{S ~OF Damage Found? YES @ )
Checked By ] S

|
|
" MARAGIL Al DU LPELCON UL TAITE

P167 xis Copyright Roy F Weston [ne July 1999PV
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STACK TEMPERATURE SENSOR CALIBRATION DATA

Thermocouple Number: ~ PR100 Length: 9FT
Date: 22-Dec-04 Pitot: P167
Ambient Temperature,’F : 71

Calibrator: CB

Reference Reference Thermocouple Temperature
Point Temperature Temperaturs Difference
Number °F °F %
1- A 42 43 0.20
B 42 42 0.00
C 42 42 0.00
2- A 207 204 045
B 206 204 0.30
C 205 203 0.30
3- A 73 73 0.00
B 73 73 0.00
C 73 73 0.00
Temp Diff (%) = I(Ref Temp, °F +460)-( Therm Temp °F + 460) ] x 100
Ref Temp,” F + 460 |

Are all temperature differences less than +/- 1.5% ? YES

POSTTEST STACK TEMPERATURE SENSOR CALIBRATION DATA

Client: (!%eu?akﬂ
Work Order Number: ©3717 €08 O03
Date: _ &~ il —0OR
Calibrator: __T<

Ambient Reference Thermocouple Temperature
Temp,” F Temp,® F Temp,” F Diff, %
_S _ s <) &)
Was a pretest temperature cotrection used ? yes fo)

Is temperature difference within +/- 1.5% @ no

If no, calculations done once with recorded values and once with corrected values

F-8



S - Type Pitot Tube Inspection Data Form

Pitot Tube ID NO. P73 Probe ID.No. PR43 o )
If all Criteria PASS Cp is equal t0 0.84
Inspection Date 12/23/2003 Individual Cenducting Inspection JG
PASS/FAIL
L — K Distance to A Plane (PA) - inches  0.531 PASS
1 Distance to B Plane (PB) -inches  0.531 PASS

B.-Side Planig  =mmiusainas)

Pitot OD (Dp - inches  0.375

1.05D,<P<15D, PA must Equal PB
A N\ B Are Open Faces Aligned ® O
N Perpendicular to the Tube Axis YES NO PASS
R

QL Ql

(A { Angle of Q1 from vertical A Tube-

m o] degrees (absolute) 1 PASS
A ~_ ‘\_/ Angle of Q2 from vertical B Tube-

i degrees {(absolute) 1 PASS

Q1 and Q2 must be < 10°

< ) &/ Ang_le of B1 from

vertical A Tube-
degrees (absolute) 1 PASS

Angle of B1 from
Bagror) vertical B Tube-
316 or <) degrees (absolute) 2 PASS
Y= 1 0= 0
A= 1062
Z=AsinY = 0.0185 PASS

W must be < 6.03125 inches W=AsinO= 0.0000 PASS

&

Distance between Sample Nozzle
(@ o and Pitot (X} - inches NA

Sumpling Nowzzle

X must be > 0.75 inches

Impuct Pressure
Op'j'ni;mm Impat_;’( Pressur(-_} @®YES ONO
Opening Plane is
- 4 PASS
above the Nozzle O NA
B L N Entry Plane
2 jnch— W
“Temperatune Senser
£ e Ty § Pilat Tae T Thermocouple meets| OYES QO NO
: the Distance Criteria
6 Somslo Prebe in the adjacent figure ® NA
=3 inch ~—ge
Tempertire Somer Y/, e Thermocouple meets| ®YES QO NO
& [ Tupe 5 Pitot Tube the Distance Criteria PASS
in the adjacent figure O NA
Eé Sompic Probe
POSTTEST CHECK

Client E»N-J’GZ Work Order Number 239 177 ~80% pL 3

pate_gh= 1S ~OS Damage Found? YES
Checked By i T)_

(VVESITS SN F-9

P73.xls Copyright Rey F Weston Inc July 1999PV




STACK TEMPERATURE SENSOR CALIBRATION DATA

Thermocouple Number: PRA43 Length: 12FT
Date: 23-Dec-03
Ambient Temperature,°F : 74.8
Calibrator: JG
Reference Reference Thermocouple Temperature
Point Temperature Temperature Difference
Number °F °F %
1- A 74.8 73.9 0.17
B 74.8 73.9 0.17
C 74.8 74 0.15
2- A 2119 2114 0.07
B 212 211.5 0.07
C 212 211.5 0.07
3- A 335 33.5 0.00
B 335 33.6 0.02
C 335 33.6 0.02
TempDiff (%) =  |(Ref Temp, °F+460)-( Therm TempF +460) | x 100
Ref Temp,” F + 460
Are all temperature differences less than +/- 1.5% 7 YES
POSTTEST STACK TEMPERATURE SENSOR CALIBRATION DATA
Client: _go.ﬁ&}wv
Work Order Number: _93% 177~ 09% ~&03
Date: _ =15 —OS
Calibrator: __§ o
Ambient Reference Thermocouple Temperature
Temp,’ F Temp,’ F Temp,’ F Diff, %
S32 ) 57 D
Was a pretest temperature correction used ? yes @
Is temperature difference within +/- 1.5% i no

If no, calculations done once with recorded values and once with corrected values




WESTCEN APPENDIX G
L\ RE-

PROCESS OPERATING/PRODUCTION DATA
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